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Estimation of Nitrous Acid in Nitrous Sulphuric Acid. 

G. E. DAVIES (Chem. News, xxiv, 257-259 ; xxv, 25) has investigatcd 
two of the best known methods for this purpose, vie., the " chloride of 
lime " and the " perrnanganate " processes. The results of the former 
are apt to be vitiated to some extent by loss of chlorine, t o  guard 
against which, the author proceeds as follows : Into a stoppered bottle 
having a capacity of 1750 cub. cent., he introduces a litre of water, 
and then 10 cub. cent. ot' a chloride of lime solution containing 
7 grams of chlorine. The nitrous vitriol is then poured in, the stopper 
instantly replaced, and the bottle repeatedly agitated till there is no 
smell of chlorine ; a few drops of indigo sulphate are then added, and 
if the solution keeps its blue colour, the operation is ended. 

The sources of error in the permanganate process appear to arise- 
lstly. From the fact that the organic matter which colours the brown oil 
of vitriol of commerce is readily acted upon by the permanganate, and 
is found to vary very much in amount. 2ndly. Some vitriols contain 
more arsenious compounds than others; these would of course act 
equally upon both " chloride " and " permanganate " solutions. 3rdly. 
The large excess of vitriol interferes with the accuracy of the re- 
action. The dilution of the nitrous acid also affects the results. The 
author believes that these sources of error may be reduced to a mini- 
mum by adding the nitrous vitriol t o  the permanganate solution. 

A series of experiments made by these two methods on the same 
samples of vitriol gave the following average percentages :- 

1. By chloride of lime process. . . . 0.75 per cent. } of 
2. By permanganate process . . . . 0.63 ,, 2 3. 

The author likewise gives the results of the estimation of the nitrous 
acid in five different samples of nitrous vitriol by three processes: 
lst, the chloride of lime ; Znd, the process by which the N,O, in 10 C.C. 
of the vitriol is est,imated by addition of decinormal permanganate (the 
u permanganate process) ; Srdly, the ,G permanganate process, in  
which the nit'rous vitriol is added to 50 C.C. decinormal permanganate 
until decoloration takes place :- 

Percentage of N203. . 
I. 11. 1 1 1 .  IV. V. 

Chloride of lime.. . . 1.184 1.119 1.609 2.239 0.669 
a Permanganate . . 1.148 1.064 1.501 2.128 0.570 
P Permanganate . . 1.158 1.117 1.418 2.159 0.673 

The chloride of lime process appears to be the best for general use : 
but when the proportion of nitrous acid present is very small, not 
exceeding 0.02 to  0.2 in 100 parts of the sulphuric acid, the pormanga- 
nate process is to be preferred, and under these circumstances it is very 
easily and quickly performed. 

TOL sxv. N 
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According t o  W. CROWDER (Chem. News, xxiv, 237 and 249), Hart's 
urea process for efitimating the nitrous acid in vitriol from the Gay- 
Lussac columus and denitrators is not satisfactory ; but he has con- 
trived a modification of it, vc hicli appears t o  give trustworthy results. 
The decomposition of urea by nitrous acid takes place, as is well 
known, according to the equation CN,H,O + N,O, = GO, + 4N + 
2H20. The GO2 and N escape with effervescence, and by using an 
ordinary carbonic acid apparatus (the Geissler's instrument, slightly 
modified, was used by the author), the loss in weight is ascertained, 
and the amount of nitrous acid (N203) may be calculated by the pro- 
portion- 

CO, + 4N : N203 = quantity of CO, + N foumd : 2, 
100 76 

76 which gives x = - X quantity of CO, + N found. 
100 

By comparing this process with one dependent on the oxidation of 
nitrous acid to nitrogen tetroxide or nitric acid-as by dropping the 
vitriol to be tested into a standard permanganate solution of known 
strength-it was found that the results obtained by the latter method 
were about one-third less than those obtained by the urea process. The 
reason of this the author was unable to discover; but by taking a 
vitriol containing a known quantity of N,O, as determined by the 
" urea '' process, and standardising the permanganate by that quantity, 
results were obtained perfectly agreeing with the quantity of Nz03 in 
other samples, a6 determined by the urea process. 

The original paper contains tabulated results of a series of experi- 
ments in illustration. 

w. s. 
The Separation and Estimation of several Metals by the 

Voltaic Current. By L E C O Q  DE B O I S B A U D R A N  (Compt. rend., 
lxxiii, 1322). 

BY employing an electric current of suitsable intensity, it is possible to 
separate directly the more easily reducible metals from those which are 
less so, and to obtain in this manner two distinct groups ; the first com- 
prising iron, nickel, cobalt, and zinc; the second, all the other 
metals capable of reduction, the latter group also representing those 
metals which are precipitable by a plate of zinc. 

In the electrolytic separation of two metals (copper and cadmium for 
example), in which the respective reducibility differs but slightly, it is 
found practically advantageous to  employ a current somewhat stronger 
than would be necessary, supposing it were intended to avoid the pre- 
cipitation of the less reducible mebal. In  this way a deposit is in the 
first instance obtained, containing the whole of the more reducible 
metal, and also a small quantity of the other metal ; the solution is 
then poured off, replaced by a liquor free from metallic salts, and the 
direction of the current reversed for a short time. As soon as the 
dcuosited metals have passed into solution the original direction of the 
current is re-established. The less reducible metal, being now only in 
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very small propoTtion, remains entirely in solution, while the metal 
which is more easily reduced is deposited perfectly pure. It is some- 
times, though not often, necessary to repeat this operation. 

When a solution of cobalt, nickel, or zinc is reduced by galvanic 
influence, it is advisable to supersaturate the solution with ammonia to 
avoid the deposition of oxide. It is found impossible to estimate iron 
correctly by the above method, owing to the great tendency of the 
metal to  form peroxide. 

J. W. 

The Separation of Potassium and Sodium. By T H .  S c H L O  s I N c f  

(Compt. rend., lxxiii, 1269-1273). 

THE use of perchloric acid as a reagent for the estimation of potassium, 
has, at the present day, almost fallen into disuse, partly on account of 
the difficulty of preparing the acid, except through the intervention of 
a potassium salt, and partly because the numerical results of test 
analyses have never been published, whereby the accuracy of the 
method has been allowed to remain unproved. The author endeavours 
t o  show that the former difficulty may be overcome by the use of 
ammonium perchlorate, and that the method is in itself deserving of 
confidence. 

Ammonium perchlorate is prepared by boiling a concentrated solu- 
tion of sodium perchlorate with a saturated solution of sal ammoniac ; 
double decomposition takes place, and the ammonium salt is deposited 
on cooling in line crystals. The solution of this salt, when boiled with 
dilute nitrohydrochloric acid, is instantly resolved into a mixture of 
perchloric, nitric, and hydrochloric acids, and upon this reaction its 
employment in analysis depends, inasmuch as, owing to the stability of 
perchloric acid it decomposes the saline combinations of nitric and 
hydrochloric acids, transforming the bases iuto perchlorates. 

The separation of potash and soda is conducted in the following 
manner. The solution of these bases having been concentrated in a 
tared platinum capsule, is mixed with the solution of perchloric acid, 
prepared as above mentioned. The whole is then evaporated to dry- 
ness, or until white fumes begin to appear, which is an evidence that 
the perchloric acid is in excess, and that the transforaation of the salts 
is complete. The potassium perchlorate is washed several times with 
alcohol, dissolved in a small quantity of water to sepamte a little 
adhering soda-salt, the solution evaporated to dryness, and the residue 
again washed with alcohol. The potassium salt is then perfectly pure, 
and may be dried at 250" C. and weighed. The alcoholic solution of 
sodium perchlorate is evaporated with addition of sulphuric acid, and 
the sodium weighed in the form of sulphate. By the above process 

llowing results :- the author has gbtained the f 

Quantity used. 
Potass. chloride. . . . 0.6432 
Sodium ,, . . . . 0.3855 

Potass. 
Found. chloride. 

Potass. perchlorate . . 1.1939=0.d1432 
Sodium 
chloride. 

Sodium sulphate . . , , 6-4678=t1.3354 
N 2  
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Potass. chloride.. .. 0.0358 
Sodium ,, .... 1.2967 

Potass. chloride.. .. 0.77'72 
Sodium ,, .... 0.0023 

ABSTRACT8 OF CHEMICAL PAPERS. 

Potass. 
chloride. 

Potass. perchlorate .. 0.064 =0*0345 
Sodium 
chloride. 

Sodium sulphate .... 1.5705=1*294 
Potass. 
chloride. 

*Potass. perchlorate .. 1.143 =0*777 
Sodium 
chloride. 

Sodium sulphate .... 0.0029~0*0023 

Potass. chloride. 
Potassium chloride .......... 0.1531 = 0.0824 

J. W. 

Estimation of Antimony, and Separation of Antimony from 
other Metals. By HUGO T A M M  (Chem. News, xxiv, 207, and 

WHEN a neutral and concentrated solution of antimonious chloride is 
mixed with a slight excess of gallic acid, the whole of the antimony 
is separated as insoluble antimonious gallste. This reaction the 
author proposes t o  utilize for the estimation of antimony, and for the 
separation of antimony from tin, arsenic, and other metals. 

The above mentioned combination of antimony with gallic acid is 
insoluble in a neutral or slightly acidulated liquor, but dissolves readily 
in more concentrated solutions of hydrochloric acid ; it is necessary, 
therefore, for the success of the analysis, that the solution be concen- 
trated by evaporation, and any large excess of acid volatilized. The 
precipitate is somewhat bulky, but settles rapidly. It cannot, however, 
be washed on a filter, since it invariably passes through the filter as 
soon as the acidulated mother-liquor has been washed away ; the mixed 
mode of decantation and filtration must, therefore, be resorted to, 
which in this particular instance presents neither inconvenience nor 
difficulty. 

Antimonious gallate dried at 100" C. has the composition 
Sb,03(C7Hz03)z + 3H20, and contains 40.85 per cent. of metallic anti- 
mony. It is exceedingly hygroscopic. 

The author does not insist that the antimony shall be weighed in the 
form of antimonious gallate, although the composition of the precipitate 

221-223). 
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ANALYTICAL CHEMISTRY. I 7 7  

is perfectly definite ; it may, if preferred, be dissolved in hydrochloric 
acid, and the antimony precipitated by sulphuretted hydrogen in the 
usual way . 

Solutions of antimonic chloride are unfit for the estimation of this 
metal by gallic acid: they must, therefore, before precipitation, be re- 
duced t o  the state of aritimonious chloride. This reduction is readily 
effected by mixing the slightly acidulated solution of antimonic chloride 
with a solution of potassium iodide, when the following reaction 
ensues- 

SbC1, + 2KI = SbC1, + 2KC1 + 21. 

The iodine and excess of acid having been removed by evaporation, 
the solution is ready to be precipitated by gallic acid. 

Separation of Antimony froin Amenic.-Potassium iodide, which in 
presence of hydrochloric acid reduces antimonic chloride to the state 
of antimonious chloride, with evolution of iodine, reacts in a similar 
manner upon arsenic acid, which it reduces to arsenious acid- 

As,05 + 4HC1 + 4KI = AspOg + 2H,O + 4KC1 + 41. 

This reaction greatly facilitates the separation of the two metals. 
The antimony is estimated by gallic acid in the manner already de- 
scribed, and the arsenic precipitated subsequently by sulphuretted 
hydrogen. 

Sepayation of Antimony from Tin.-Potassium iodide has no reducing 
effect upon stannic chloride, but when an excess of iodide is introduced 
into the solution a double decomposition takes place, and the liquor 
consists of a hydrochloric acid solution of stannic iodide. Experience 
has proved that gallic acid separates antimony from stannic iodide 
much more readily than from the perchloride of the same metal. If 
the quantity of potassium iodide employed has been properly adjusted, 
the antimonious gallate settles very rapidly in the liquor ; on the con- 
trary, when the operation has been badly conducted, the antimonious 
gallate is mixed with stannic oxide, and the whole remains in suspen- 
sion without subsiding. In  this case the liquor shGuld be rejected as 
unfit for a successful separation. 

The separation of antimony from arsenic and tin is conducted in a 
manner similar to the separation of antimony from tin. In  this 
instance the author is scarcely satisfied with the results he has obtained, 
and does not consider that he has succeeded in solving satisfactorily 
the difficult problem of the ready separation of a mixture of arsenic, 
antimony, and tin. 

J. W. 

The Analysis of Chrome Ore. By JOHN C L A R K  (Chem. News, 
xxiv, 304). 

WHEN chrome ore is attacked by fusion wit,h acid sulpha,te of potassium, 
the precipitate of chromium oxide Subsequently obtained retains a 
portion of the alkaline salt with great persistence, and serious varia- 
tions not unfrequently occiir in the assaying of chrome ores, owing to 
the inadequate attention which is too often paid to this circumstance. 
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The method of operating introduced by the author in the present paper 
completely eliminates this source of error. 

One part of the levigated ore is mixed with eight parts of a mixture 
of sodium hydrate and calcined magnesia, and the whole ignited strongly 
for one hour in a platinum crucible. The contents of the crucible are 
afterwards dissolved in dilute sulphuric acid, and the chromic acid 
estimated by the addition of double iron salt, and titration of the 
excess of the latter by standard dichromate. The results obtained by 
this method were highly satisfactory. 

I n  commenting upon this process, Hugo Tamm remarks (Chem. 
News, xxiv, 305) that it is not well adapted for the complete analysis 
of chrome ore, inasmuch as magnesia is one of the constituents 
of this mineral, and further, that the caustic soda employed invariably 
contains silicic acid and alumina. He recommends the adoption of the 
following method . 

One part of the ore is fused with 15 parts of acid sulphate of potas- 
sium, and the excess of acid is volatilised. 10 parts of nitre and 10 parts 
of potassium carbonate are then projected into the crucible, and the 
whole mass is fused and stirred. The contents of the crucible are next 
disintegrated with boiling water, the solution filtered, and the alkaline 
liquor first acidified with hydrochloric acid, then rapidly neutralised 
with ammonia and ammonium carbonate. By this means silica, alu- 
mina, and oxide of manganese are got rid of. The solution is then acidu- 
lated with considerable excess of hydrochloric acid, and after complete 
reduction of the chromic acid, precipitated by ammonia. The oxide so 
obtained is not quite free from alkaline salts, but if i t  be redissolved 
and precipitated a second time (an operation which is indispensable) 
it will, after careful washing, be found practically free from all im- 
purities. 

J. W. 

Separation of Iron Oxide from Uranium Oxide, and Estima- 
tion of Phosphoric Acid by means of Uranium. By H. 
R H E I N E C K  (Chem. News, xxiv, 233). 

DISSOLVE the mixed oxides in nitric acid, nearly neutralise with sodium 
carbonate, add sodium acetate, and dilute with water to fifty times the 
weight of the oxides present ; then heat the mixture on a water-bath, 
when the iron oxide will be precipitated. Some of the precipitate thus 
produced which had not been thoroughly washed, was found, after stand- 
ing some time, to be mixed with a crptalline body, which could only be 
removed by heating with a large quantity of water. 

A similar siibstance is also produced when sodium acetate is added 
to any aqueous solution of uranium. The analysis of the compound, 
prepared in this manner, indicates the formula (U202)2Na.3C4 H303,* 
which is the salt described by Wertheim as obtained by mixing acetic 
acid combinations of uranium and soda in aqueous solution. 

For the volumetric estimation of phosphoric acid, the author prefew 
to  take of the double salt 23.6 grm. to 1 litre of water, so that 1 C.C. 

* Equivalent forrnulse are used in this paper. 
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AXALYTICAL CHEMISTRY. 179 

indicates 0.00355 grm. of PO5. 
that recommended by Stohnmann. 

The mode of procedure is similar to 

It was found that the action of sodium phosphate on the double salt ~- 

can be expressed by the equation- 

NazHPOs + (U202)2Na.3C4H304 = 3C4H3NaOa 

Estimation of Glucose. By F. JEAN (Compt. rend., lxxiii, 1397). 

MILLON and CDmmaille have shown that cuprous oxide in solution pre- 
cipitates an equivalent quantity of silver in the metallic state from an 
nrnrnoniacal solution of silver chloride. This fact has been utilised by the 
author thus : the precipitate of cuprous oxide produced in an alkaline 
cuprotartrate solution, is dissolved in hydrochloric acid, supersat'urated 
with ammonia, and mixed with excess of ammonia-nitrate of silver ; 
and the resulting precipitate of metallic silver is weighed: the test- 
numbers given are satisfactory. 

C. H. G. 

Estimation of Citric Acid. By J. C I ~ E U S E  (Pharm. J. Trans. 
[3], ii, 547). 

THE process devised by the author for the estimation of citric acid, 
depends upon the precipitation of an alkaline citrate by barium acetate, 
the resulting barium citrate being perfectly insoluble in alcohol of *805 
sp. gr., while the alkaline acetates and barium acetate are freely soluble 
in that liquid. The presence of alkaline acetates does not in any way 
interfere with the reaction. If the citric acid is already in combina- 
tion with an alkali, one or two grams of the salt are dissolved in 20 C.C. 
of wat,er, and the solution exactly neutralised with ammonia or acetic 
acid as may be required; a slight excess of barium acetate is then 
added, and afterwards twice its volume of' alcohol of 95". The whole 
is then allowed t o  remain undisturbed for 24 hours. The barium 
citrate which at first resembles a thick jelly, has by that time become 
defiserand easier to  wash. The precipitate is then thrown on a filter, 
washed with alcohol 63" and dried at  a nioderate heat. 

To obtain accurate results, it  is necessary to  estimate the barium in 
the precipitated citrate. The filter is therefore burnt, and the ashes 
together with the precipitate ignited gently with a few drops of sul- 
phuric acid, nntil a constant weight is obtained. Every three mole- 
cules of barium sulphate obtained represent one molecule of citric acid. 

When it is required to  estimate the citric acid of a non-alkaline 
citrate, soluble or otherwise, a certain weight of the salt is first heated 
carefully with a solution of caustic potash, the heat being applied 
sufficiently long to  decompose the salt thorouglily, but not to such an 
extent as to alter the citric acid. The liquid is then filtered, and the 
filtrate, after neutralisation with acetic acid, treated as a solution of an 
alkaline citrate. 

The author does not give any test-analyses, but appends several 
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analyses of metallic citrates ; principally the double salts of bismuth 
with the alkalis, which are of variable composition. 

A peculiar class of quadruple citrates is briefly alluded to, in which 
an alkaline citrate plays the part of a base, and a certain metallic 
salt the part of an acid. Thus phosphate, hypophosphite, valerate 
of iron, &c., were found t o  dissolve readily in solutions of the alkaline 
citrates, and to lose more or less entirely when thus combined, their 
special characteristics as salts of iron. 

J. W. 

Detection and Estimation of Earth-nut Oil in Olive Oil. 
By A. RENARD (Compt. rend., Ixxiii, 1330-1332). 

THIS process is based upon the presence of arachidic acid in earth-nut 
oil. The oil to be examined is saponified, the soap decomposed by hydro- 
chloric acid, and the resulting fatty acids converted into lead salts. 

The oleate of lead is removed by ether, and the remaining salts are 
again decomposed by hydrochloric acid. The fatty acids are then dis- 
solved in alcohol of go", and the solution left to cool. If earth-nut oil be 
present, abundant crystals of arachidic acid will soon be seen to form. 
The crystals are washed with alcohol of 70", in which they are per- 
fectly insoluble, dissolved in boiling absolute alcohol, and the solution 
is evaporated to  dryness and weighed. In  reckoning the amount of 
arachidic acid obtained, allowance must be made for the quantity dis- 
solved by the alcohol of 90". 103 parts of such alcohol at  15" dissolve 
*025 of arachidic acid. 

The mean amount of arachidic acid found by the author in com- 
mercial earth-nut oil is 4.51 per cent. in oil expressed in the cold, and 
4.98 per cent. in that expressed with the aid of heat. 

This process will not succeed with a mixture containing less than 4 
per cenc. of earth-nut oil: but with a 10 per cent. 
obtained by the author was within one per cent. of 

mixture the result 
the truth. 

J. B. 

Opium. By W. New Method of Estimating Morphine in 
STEIN (Arch. Pharm. [S], cxlviii, 150-156). 

THIS method is based on the reduction of iodic acid by morphine, 
the separated iodine being dissolved out by chloroform, and the quan- 
tity of morphine determined by diluting a quantity of the aqueous 
opium extract of given weight with known quantities of water, till 
on agitating the liquid with chloroform, the layer which rises to the 
surface no longer exhibits a perceptible brown colour. 

The limit of dilution at which the coloration becomes imperceptible, 
must be determined by each observer for himself, by operating in a similar 
manner on a pure morphine solution of known strength : the author finds 
that his own eye is capable of detectinga tint equivalent to 1 pt. of mor- 
phine in 20,000 parts of water. Alcohol, acetic acid, hydrochloric acid, 
ammonia, and the fixed alkalis, prevent the appearance of the colour, 
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Percentage of Weight of 
crude morphine precipitate after 
by Br. I'harm. 

process. with chloroform. 
ashing 

- ~ - _ _ - _ _ _ -  

10 -2  9 '3 
6 -4 6 '1 
9 -5 8 -7 
17 *4 15 *8 

or retard it. Warming before addition of chloroform on the contrary 
promotes the reaction, but the solution must be allowed to cool again 
before the chloroform i s  added ; if the liquid be not warmed, i t  will be 
necessary to wait at  least half an hour before adding the chloroform. 

Before proceeding t o  the actual estimation, it is necessary t o  re- 
move certain bodies which act upon iodis acid in the same manner as 
morphine. This may be effected by treating the opium powder with 
cupric sulphate, extracting with water to which a few drops of sulphuric 
acid are added, then heating and filtering. The bodies prejudicial to the 
reaction remain on the filter, the morphine being contained in the 
filtrate. 

The mode of performing the process is as follows : 0.1 grm. opium 
powder, and an equal or double weight of cupric sulphate or acetate 
are introduced into a small flask, moistened with a few drops of dilute 
sulphuric acid, then heated to  boiling with 100 grams. of distilled 
water, and the whole is left to stand for a quarter to half an hour. 
The liquid is then filtered: 6 C.C. of the filtrate is mixed with about 
6 centigrams of iodic acid and two or three drops of rectified sulphuric 
acid, and, as soon as the iodic acid is dissolved, 3 cub. cent. of chloro- 
form free from alcohol is added. The mixture is then repeatedly 
shaken for a quarter of an hour, and left to stand to allow the chloro- 
form layer to separate. w. s. 
Estimation of Morphine in Opium. By JOHN T. M I L L E R  

(Pharm. J. Trans. [3], ii, 4 6 5 4 6 7 ) .  
THIS method is likewise based on the reduction of iodic acid by mor- 
phine. Aqueous iodic acid is added to a known weight of opium in 
solution, and after the lapse of a few minutes, the liberated iodine is 
washed out by shaking the mixture with carbon bisulphide. The 
sanzpZe c o l o w  thus produced is then compared with another, the stand- 
ard COZOUT, prepared in the same manner, but from a solution of 
morphine of known strength ; and their iiitensity equalised by adding 
carbon disulphide to the deepev. 

The results obtained by this process, although generally lower, are 
considered nearer approximations to the truth than those obtained by 
ordinary methods of precipitation. 

The ibllowing table exhibits a few of the author's results :- 

I 

Aniount of 
real morphine in Percentage Of 

by new process. 
precipitate real morphine by 

new process. 

'7 .81 8 *1 
5 "76 6 *43 
7 '4 8 *48 

1 4  '0 14 -2  

A. T. 
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Method of Assaying Silver adopted in the Assay Ofices qf the India?% 
Jfints. By H. E. BUSTEED (Chem. News, xxiv, 243, 259). 

Assay of Gold and Silver. By T. W. BLOSSOM (Chem. News, 
xxiv, 14, 42, 269). 

New F o ~ m  of Gas-Apparatus. By JOHN PARRY (Chem. News, 
xxiv, 282). 
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